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or since

ELIOTEIOAL WAVES  AND  OSCILLATIONS.

dl

293

as

If L is the coefficient of self-induction and R the resistance of
a circuit through which a current I is flowing, we have

dl

external electromotive force = L-^r + RI.

dt

By the analogy of this equation with (39) we may call P the self-
induction and Q, the resistance of the cable per unit length for
these alternating currents. Q has been called the ' impedance ' of
unit length of the circuit by Mr. Heaviside, and this term is,
preferable to resistance as it enables the latter to be used ex-
clusively for steady currents.

By comparing (39) with (38), we see that

p =



~

(40)

These results are the same as those given in equation (18),
Art. 690, of Maxwell's Electricity and Magnetism, with the
exception that ju is put equal to unity in that equation and in it
A is written instead of 2 log (b/a).

We see from these equations that as the rate of alternation
increases, the impedance increases while the self-induction
diminishes ; both these effects are due to the influence of the rate
of alternation on the distribution of the current. As the rate of
alternation increases the current gets more and more concen-
trated towards the surface of the wire ; the effective area of the
wire is thus diminished and the resistance therefore increased.
On the other hand, the concentration of the current on the surface
of the wire increases the average distance between the portions
of the currents in the wire, and diminishes that between the
currents in the wire and those flowing in the opposite direction
in the outer conductor; both these effects diminish the self-
induction of the system of currents.

The expression for Q does not to our degree of approxi-arge when a-p is small compared with F"2.    Now o- for
